INTRODUCTION
Cataracts have been considered as one the main causes of avoidable childhood blindness and affecting approximately 200,000 children worldwide. 1 Genetic factors, metabolic diseases and intrauterine infections are among the leading causes of cataracts in children, apart from those secondary to injury or iatrogenic (drugs, radiation therapy, laser therapy, etc.). Paediatric cataracts are mostly idiopathic in developed countries. 1, 2 The first years of life are crucial for the development of a child's vision and therefore irreversible amblyopia can be induced by blurred and distorted retinal image over that period. 3, 4 Vision impairment may still be reverted as long as an adequate therapy is carried out over the period of sensory plasticity. Timely diagnosis and treatment are crucial for the prevention of any major complication. Knowledge regarding epidemiological and clinical characteristics of paediatric cataracts has a positive impact in management improvement, particularly in favour of an early diagnosis and improved outcome.
MATERIAL AND METHODS
This was a retrospective study based on clinical records of patients attending the Hospital Pedro Hispano, Matosinhos between 2004 and 2016 with cataracts in childhood (patients aged under 18 years).
The following clinical variables were analysed: patient's gender, age at diagnosis, presenting symptoms, laterality, morphology, aetiology, presence of other ocular and systemic abnormalities, family history of cataract, followup time and treatment. In case of surgery, the following parameters were assessed: age at surgery, time from diagnosis to surgery, intra and postoperative complications and pre and postoperative visual acuity. SPSS version 21 software was used in statistical analysis. Categorical variables were described through absolute (n) and relative frequencies (%) and continuous variables through mean ± standard deviation. Chi-square independence test was used for the analysis of the association between categorical variables and Fisher's exact test has been used if more than 20% of the cells in the contingency table regarding the analysis of the association between two categories had expected frequencies below five. A 0.05 level of significance has been considered.
RESULTS
In total, 42 childhood cataracts (69 eyes) were diagnosed between 2004 and 2016, corresponding to 42 patients (50% male).
Mean age at diagnosis was 6 ± 4.9 years (2 days -17 years) and was slightly higher in male patients (7 ± 5.4 vs. 5 ± 4.3 years) ( Table 1 ).
In total, 27 patients (64.3%) presented with bilateral cataracts and a ratio of unilateral to bilateral cataracts of 1:1.8 was found. A slight male predominance was found in bilateral and female predominance in patients with unilateral cataracts, even though with no statistically significant difference. No statistically significant differences as regards laterality were found in patients with unilateral cataracts (8/15 patients presented with cataract in the left and 7/15 in the right eye). No differences were found between cataract laterality and patient's age distribution.
Impaired visual acuity (36.8%), followed by leukocoria (26.3%) were the most common clinical manifestations. In 23.7% of the patients, cataracts were diagnosed in routine examinations and eye movement disorders were the first sign in 13.2% of the patients (nystagmus in 5.3% and strabismus in 7.9%, all of the convergent type). No clinical information was available regarding four patients ( Table 2) .
Idiopathic cataracts were most frequently found (59.5% of the patients) and were associated with genetic syndromes or metabolic diseases in 19% of the patients (n = 8), including two patients with trisomy 21 and one patient with Noonan syndrome, tuberous sclerosis, Duchenne muscular dystrophy, type-1 diabetes mellitus, Fabry disease and unclassified polymalformative syndrome (one patient each). Two patients developed cataract secondary to chronic oral corticosteroid therapy for a systemic disease (juvenile rheumatoid arthritis). An exposure to chemical substances during embryogenesis (alcohol) was found in one patient, in another patient cataract was associated with persistent foetal vasculature and one patient presented with a cataract caused by rubella embryopathy. Hereditary cataracts were found in four patients (9.5%), transmitted in an autosomal dominant in three and in an autosomal recessive pattern in another patient ( Table 2) .
Nuclear cataracts were most frequently found (32.5%), followed by polar (25%, corresponding to eight patients with anterior and two with posterior polar cataracts) and posterior subcapsular (22.5%). Other less frequent morphologies are shown in Table 2 .
No statistically significant differences were found between aetiology and laterality as well as between aetiology and morphology.
Cataracts were associated with other ocular abnormalities in 14 patients (33.3%) and microphthalmia being the most frequently found (21.4%), followed by ectopic pupil (14.3%), microcornea (14.3%), congenital glaucoma (14.3%), coloboma (7.1%), posterior lenticonus (7.1%), aniridia (7.1%), persistent foetal vasculature (7.1%) and persistent pupillary membrane (7.1%).
Cataracts that were associated with other ocular Mean age at surgery was 5.5 ± 5 years (23 days -13.5 years) (8 ± 4.8 years in patients with unilateral and 4 ± 4.5 years in patients with bilateral cataracts).
Time from diagnosis to surgery was 10.5 ± 16.8 months (4 days -73 months) ( Table 3 ). Unilateral cataract was on average operated 6.8 ± 5.9 months upon diagnosis and bilateral cataracts 12.6 ± 20.4 months from diagnosis; mean time between surgery in one eye and the other was two months (seven days -nine months).
No statistically significant differences were found between both groups (unilateral and bilateral), namely regarding the number of operated patients, age at surgery or time from diagnosis to surgery.
In total, 13 patients (65%) underwent primary intraocular lens (IOL) implantation and the seven patients who remained aphakic presented with bilateral cataracts and were aged under 2 years at surgery (mean age: six months; age range between 23 days and 22 months), four of whom subsequently underwent secondary IOL implantation. Mean age at secondary IOL implantation was four years and took place 3.5 years upon cataract surgery, on average.
No intraoperative complications were found. Postoperative complications occurred in 35% of the patients and posterior capsular opacification was the most frequent complication (five patients -25%) and occurred in patients who did not undergo primary posterior capsulotomy; these patients were aged on average 9.5 years at surgery and were referred for YAG laser capsulotomy on average 14 months (2-24 months) upon the initial surgery. Other complications included posterior synechiae (n = 1) and aphakic secondary glaucoma in a three-year-old patient with bilateral cataracts associated with microphthalmia who underwent surgery at the age of three months.
Information on preoperative visual acuity was available regarding 13 patients and mean preoperative best-corrected visual acuity (BCVA) was 0.3 ± 0.2. At the end of the study, BCVA data were available in 18 patients, corresponding to 0.6 ± 0.4. A lower mean BCVA was found in patients with unilateral cataract (0.3 ± 0.1 in unilateral vs. 0.8 ± 0.1 in bilateral).
Mean follow-up time of the 42 patients was 6 ± 3.6 years and 7 ± 3.5 years upon surgery in the 20 patients who underwent surgery.
DISCUSSION
There are an estimated 1.5 million visually impaired children worldwide, mostly due to preventable causes. 1 Cataracts are amongst the leading treatable causes of blindness in children.
An estimated 1-15/10,000 prevalence rate of paediatric cataracts has been estimated worldwide, 1 reflecting different methodologies, group definition and age groups, apart from real differences between populations. In Europe, this prevalence ranges between 2.2 and 4.0/10,000. 1 In Portugal, an estimated 170,000 people with cataracts have been found, including 35,000 visually-impaired people, even though there are no specific data on the prevalence in children. 5 Visually impairment from cataracts in children, apart from having a relevant impact on the psychomotor development as well as on child and family quality of life, is associated with a major social and economic burden and became a public health concern. Due to its relevance, the 'Vision 2020' initiative was jointly developed by the World Health Organization (WHO) and the International Agency for Blindness Prevention (IABP) with the main aim at the elimination of avoidable blindness by the year 2020. 6 Therefore, knowledge on the epidemiological reality within each country is crucial in order to define the best strategies for this type of program.
This study aims at the evaluation of clinical and epidemiological characteristics of cataracts diagnosed in children attending our hospital over the past 12 years; in total, 42 patients were included in the study (50% male).
The results regarding cataract laterality are in line with other studies, 7,8 a predominance of bilateral cases (64.3%) and an even distribution between both eyes has been found in patients with unilateral cataracts.
Impaired visual acuity was the most frequent symptom (33.3%), which was expected considering that mean age at diagnosis was six years, corresponding to children with the ability to verbalize these complaints.
Different factors may have contributed to the formation of a cataract, even though in many patients this is not a simple task. Idiopathic cataracts were the most frequently found (59.5%), in line with other studies. 2,7-9 Hereditary cataracts were found in 9.5% of the patients, most frequently autosomal dominant; the prevalence of hereditary cataracts ranges from 6.8 to 29% of the patients 7, 8 and even though there have been patients with autosomal recessive and X-linked cataracts, autosomal dominant cataracts were most frequently found.
Cataracts are usually isolated or associated with metabolic syndromes or diseases. In this study, these were associated with systemic diseases in 23.8% of the patients and were bilateral in 80% of these, in line with literature. 10 Down syndrome was predominant in patients with genetic syndromes. In other studies, the prevalence of cataracts in children with Down syndrome ranged between 1 and 13%. 8, 11 As expected, due to the inclusion of rubella immunization into the Portuguese National Vaccination Program (Plano Nacional de Vacinação), cataracts caused by an intrauterine rubella infection were rare (only one patient).
Morphological presentations of paediatric cataract usually range from a punctiform opacity to the opacification of the whole lens. The opacification of the lens may only affect the nucleus or the surrounding cortex while in other patients there is an abnormal capsule corresponding to an opacification of the cortical lamella. 12 This phenotypic heterogeneity may impair the morphological classification. In addition, different morphologies may coexist. In this study, nuclear and polar cataracts were the most prevalent, in line with other studies. 13 The morphology or laterality of childhood cataracts may reflect their aetiology, 7 even though no statistically significant differences were found in this study, when those variables were analysed.
Ocular abnormalities related to cataracts were found in 33.3% of the patients predominantly in unilateral cataracts, in line with other studies. 9, 13, 14 Microphthalmia was most frequently found, impairing surgery and subsequent visual rehabilitation, therefore corresponding to a poor outcome factor. 15 Specific anatomic and physiologic characteristics of child's eye have a negative impact on the approach to childhood cataracts. Apart from smaller, child's eyes have thinner and less rigid sclera, higher capsule elasticity, higher vitreous pressure, changes in corneal curvature and higher predisposition to postoperative inflammatory reactions. Additionally, normal eye development, particularly over the first 18 months of life, has a relevant impact. 16, 17 Surgery timing and an adequate visual rehabilitation are crucial in order to avoid irreversible amblyopia. The approach to cataracts depends on different factors including the degree of visual impairment, patient's age, laterality, size, location and morphology of the cataract and concomitant eye or systemic abnormalities. 18 Sensory deprivation caused by cataracts occurring over the first months of life is very relevant and must be removed as soon as possible. 19 Surgery is aimed at the promotion and maintenance of visual axis transparency. Phacoaspiration with primary posterior capsulotomy, with or without anterior vitrectomy is currently the most frequently used technique for childhood cataracts. 20 Primary intraocular lens (IOL) implantation has been increasingly used, even in younger children. However, selecting an IOL implantation may be challenging, particularly in children less than two years of age, due to the changes of refractive status in children, with an additional risk for complications. 21, 22 Apart from intraoperative challenges, postoperative complications are more frequent in children, due to a stronger inflammatory response. Visual axis secondary opacification is the most frequent complication. 23 In fact, the opacification of the posterior capsule, in the absence of primary posterior capsulotomy seems to be universal, particularly in children aged less than four years. 24 In this study, postoperative complications were found in 35% of the patients and the opacification of the posterior capsule was the most frequent complication (25%), in line with other studies. 25, 26 Secondary glaucoma is the most feared complication in childhood cataract surgery, particularly in children who undergo surgery over the first months of life; as a result, these children must be regularly followed. In addition, the presence of microphthalmia is also a risk factor for glaucoma. 27 Secondary glaucoma was only found in one of our patients who underwent surgery at the age of three months and concomitantly presented with microphthalmia, subsequently referred for glaucoma medical and surgical management.
Visual outcomes of patients submitted to surgery were globally satisfactory and 50% of the patients presented a best-corrected visual acuity of 0.6 of above at the final examination.
CONCLUSION
Paediatric cataracts are still an important and potentially treatable cause of childhood blindness. Despite improvements in surgical techniques and equipments over the past few years, therapeutic success mainly depends on a timely approach. Early diagnosis is therefore crucial and newborn eye examination including red reflex may be easily obtained. Treatment must be individualized and follow-up should be extended in order to manage any complications.
This study aimed to become a contribution to the knowledge of epidemiological characteristics of paediatric cataracts in Portugal. This clinical description of 42 patients probably reflects the low prevalence of cataracts in this age group. Despite the limitations due to a small sample, our results were in line with other international studies. The high number of idiopathic cataracts worldwide and in this study can indeed challenge a planning decision regarding prevention strategies.
